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clearance 3 between the rotor 2 and screen 1 and a liq. 
passage hole of the screen 1 . Consequently, the 
hydrophobic substance is emulsified and dispersed, and 
the hydrophobic substance is microcapsulated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of being the mean particle diameter for 
which it asks especially, and manufacturing the sharp microcapsule of particle size distribution, about 
the manufacture method of the microcapsule containing hydrophobic material. 
[0002] 

[Description of the Prior Art] The microcapsule is used in many fields, such as record materials, such as 
pressure sensitive paper and a thermographic recording paper, agricultural chemicals, physic, perfume, 
liquid crystal, and adhesives, and many methods are proposed also about the process. As a typical 
microencapsulating method, the coacervation method, interfacial polymerization, the Inn SAICHU 
method, etc. are learned. In creation of a microcapsule, especially mean particle diameter and particle 
size distribution are important. Although mean particle diameter changes with uses, about 1-100 
micrometers is called for. Moreover, it is desired for particle size distribution to be uniform as much as 
possible. For example, with the microcapsule for back-coated paper, the sharp capsule of particle size 
distribution is called for with the mean particle diameter of 4-8 micrometers, A capsule 2 micrometers or 
less is not easy to destroy, and a function is not discovered, the fall of coloring nature is caused, and a 
capsule 10 micrometers or more is because pressure resistance is wom bad and causes dirt. Although 
various proposals, such as JP,56-147627,A, JP,58-40142,A, JP,59-87036,A, JP,2-160579,A, and JP,5- 
499 12, A, are mainly made centering on an emulsification dispersant and emulsification distribution 
equipment in order to solve these demands, it cannot be said to be the engine performance and what is 
not necessarily satisfactory from the field of productivity. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the method of being the mean 
particle diameter called for and manufacturing the sharp microcapsule of particle size distribution. 
[0004] 

[Means for Solving the Problem] This invention has prepared and arranged path clearance (3) to a screen 
(1) which has a dipping hole (4), and its inside. A rotor (2) is rotated at high speed, supplying 
hydrophobic material and aquosity data medium from a rotor side of a homogenizer equipped with a 
high-speed pivotable rotor (2) which has a wing edge (5). By passing path clearance (3) of a rotor and a 
screen, and a dipping hole (4) of a screen, it is related with a manufacture method of a microcapsule 
which is made to carry out emulsification distribution of the hydrophobic material into aquosity data 
medium, and is characterized by microencapsulating the hydrophobic material by which emulsification 
distribution was carried out. 

[0005] An outline of typical equipment used for this invention is shown in drawing 1 . Drawing 1 opens 
some housing (7) wide, and a screen shows only the cross section. Among drawin g 1 , (1) is a screen 
and (2) is a rotor. Between a screen (1) and a rotor (2), path clearance (3) of desired width of face is 
prepared, and this width of face is adjusted suitably. After hydrophobic material and aquosity data 
medium are absorbed in housing ((8) shows a flow direction of liquid) and are violently agitated with a 
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rotor (2) from an aperture (6) prepared in housing (7), they give shearing force, pass a dipping hole (4) 
of a screen further, and make hydrophobic material emulsify by path clearance (3). 
[0006] Although it is desirable to have a slit-like dipping hole (4) of a vertical mold as for a screen (1) 
used for this invention as shown in drawing 2 , a dipping hole is not limited to this and a thing of various 
configurations, such as a punching hole and a mesh, is used. However, since a slit-like dipping hole of a 
vertical mold gives shearing force efficiently to a screen and liquid breathed out by path clearance 
between rotors and can give suitable collision energy for passage liquid easily with a dipping hole, it is 
especially desirable. According to viscosity of a system which should microencapsulate etc., particle 
size of a microcapsule can be adjusted in desired magnitude by changing suitably the length of vertical 
mold path clearance, a size, a form, a number, the depth, etc, 

[0007] Although a configuration of the screen itself is based on a configuration of a rotor, it is desirable 
to have the shape of a **** form or crucible former, as shown in drawing 2 . Supply of Hquid from a 
liquid absorption side can be made efficient by it, and ** can be applied to homogeneity at the slit 
section. 

[0008] 2-100 numbers of a slit of a screen are 3-50 more preferably. SUt width of a screen is 1-1 0mm 
more preferably 0.1-50mm. opening surface ratio of a screen - desirable ~ 0.1-5.0 - it is 0.5-2.0 more 
preferably. 

[0009] As a general tendency, particle size of a microcapsule obtained becomes large, so that opening 
surface ratio of a screen becomes large. 

[0010] A rotor used for this invention has a wing edge (5), as shown in drawing 3 and drawing 4 . 
Although number of sheets of a wing edge is not restrictive, its 2-8 sheets are desirable. A lead angle of 
a rotor has a desirable 0 - 0.4pi radian. Liquid absorption will become difficult if a lead angle is larger 
than 0.4pi. Moreover, as for a configuration of a rotor, it is desirable to have the shape of a **** form or 
crucible former. Rotational speed of the overall diameter section of a periphery of a rotor is 5 - 40 m/sec 
more preferably one to 50 m/sec. 

[001 1] Path clearance of a rotor and a screen is 0.05-5.0mm preferably. It is 0.1-2.0mm preferably. By 
5.0mm or more, shearing force between a rotor and a screen declines [ path clearance ] remarkably, and 
particle size distribution becomes large, and particle size does not become small. Moreover, a thing 
0.05mm or less has a problem on manufacture. 

[0012] A rotor and a screen in this invention are located on the same axle, and are more preferably 
located in the shape of a perpendicular, and from the upper part of a rotor, they send mixture of a 
hydrophobic liquid and a hydrophilic liquid, and when this mixture passes path clearance and a screen of 
a rotor, a rotor, and a screen in the direction of the lower part, emulsification distribution is carried out. 
[0013] In this invention, a rotor and a screen are set in the same tank and any of continuous system to 
which a batch type which obtains an emulsification particulate material also introduces mixed liquor into 
a disperser for piping using a disperser which put in a rotor and a screen into a cylinder also with batch 
continuous system which supplies mixed liquor continuously in this tank may be used by carrying out 
fixed time amount emulsification distribution of the mixed liquor in a tank. 
[0014] Moreover, in this invention, some congener or things of a different kind may be used for 
coincidence for combination of a rotor and a screen. 

[0015] The microencapsulating method used for this invention is not especially restrictive. For example, 
interfacial polymerization, the coacervation method, the Inn SAICHU method, etc. are illustrated. 
[0016] An oily component which is going to microencapsulate hydrophobic material in this invention. 
For example, a solvent, a wax, a color, agricultural chemicals, physic, an insecticide, perfume, 
adhesives, The hydrophobic polymer it is incomparable to a wallplate of microcapsules, such as an oil 
solubility vitamin, fish oil, vegetable oil, straight mineral oil, a catalyst, and a charge of makeup For 
example, (meta), they are monomers for wallplate formation, such as acrylic polymer, styrene system 
polymer, acrylonitrile / vinylidene-chloride copolymerization object, silicone resin, urethane resin, and 
amide resin, or the hydrophobic solvents which dissolve or distribute these. 

[0017] this invention - setting ~ as aquosity data medium - water and this - wallplate formation of 
microcapsules, such as water-soluble salts, for example, a sodium chloride etc., such as a solvent of 
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hydrophilicity, for example, a methanol, ethanol, isopropanol, a tetrahydrofuran, dimethyl sulfoxide, 
ethylene glycol, propylene glycol, dioxane, and butyl cellosolve, - service water - what dissolves or 
distributed solubility resin, for example, gelatin, a cellulosic, a urea, formaldehyde, a urea or melamine 
NOHORUMU aldehyde prepolymer, starch, a dispersant, an emulsifier, etc. is illustrated. 
[0018] As a dispersant, colloid inorganic particles, such as water soluble polymers, such as gum arabic, 
polyvinyl alcohol, a cellulosic, an acrylic-acid polymerization object or the copolymerization object and 
a maleic-anhydride copolymerization object, a vinylbenzene sulfonic-acid polymerization object, the 
copolymerization object and a 2-acrylamido-2-methyl-propane-sulfonic-acid polymerization object, or 
the copolymerization object, water-soluble nylon, kaolin clay, baking clay, a sericite, talc, a bentonite, a 
silica particle, an alumina particle, and a titanium oxide particle, etc. are illustrated. Moreover, as a 
surfactant, nonionic surface active agents, such as anionic surface active agents, such as alkyl 
carboxylate, an alkyl sulfonate, and alkylbenzene sulfonates, a higher-alcohol ethylene oxide addition 
product, and an ethylene oxide addition product of alkylphenol, etc. are illustrated. 
[0019] Microcapsules of various uses, such as sustained-release microcapsules, such as a microcapsule 
for a thermal-expansion nature microcapsule, a microcapsule for back-coated paper, a microcapsule for 
sensible-heat sheets, perfume, and the charges of makeup, a repellent, and agricultural chemicals, and a 
microcapsule for flame retarders, can be manufactured by this invention method. 
[0020] A microcapsule to which particle size was equal can be obtained by adopting this invention 
manufacture method. Therefore, if a thermal-expansion nature microcapsule is manufactured by this 
invention method, a conventionally difficult particle size will be small and, moreover, a microcapsule 
with uniform thermal-expansion nature will be obtained. Furthermore, since adjustment of particle size 
can also be simplified, a microcapsule with which particle size was ready in [ suitable for back-coated 
paper ] 4-6 micrometers is obtained. 

[0021] Hereafter, an example is given and this invention is further explained to details. 
It adds to data medium which adjusted hydrophobic material which consists of the example 1 
acrylonitrile 110 section, the vinylidene-chloride 200 section, the methyl-methacrylate 10 section, the 
isobutane 40 section, and the diisopropyl oxy-dicarbonate 3 section to pH3 of a basin system which 
consists of the 50% aqueous solution 3 of a condensate of the ion-exchange-water 600 section, the 
colloidal silica dispersion-liquid (30% solid content) 130 section, diethanolamine, and an adipic acid 
section. Next, this mixed liquor was distributed for rotor rotational frequency 1800RPM 30 seconds four 
wings of a rotor, and a gap of 0.3mm of a screen and a rotor, a lead angle Opi radian, the 24 slit number 
of screens, and slit width of 2mm by disperser (trade name: KUREA mix CLM-2.5S, M Technique Co., 
Ltd. make) which has structure of drawing 1 with a pressurization container. These dispersion Uquid 
were reacted at 3-5 kg/cm2 and 60 degrees C under nitrogen-gas-atmosphere mind in an autoclave for 
20 hours. A thermal-expansion nature microcapsule about 50 times the cubical-expansion scale factor 
when heating for 1 minute in; with a mean particle diameter (HEROSU & Rhodes: laser diffraction 
method) of 2.1 micrometers 130 degree-C oven of this was obtained. 

[0022] The example 2 paraffin (mp36 degree C) 250 section was added to a basin system which consists 
of the 5% aqueous solution 150 of partial sodium salt of Scripset #520 (styrene / maleic-anhydride 
copolymerization object; Monsanto Co. make) section, and the ion-exchange-water 600 section. 
[0023] Next, after warming this mixed liquor at 60 degrees C, it distributed for 30 seconds by rotor 
rotational fi-equency 1800RPM using a disperser of an example 1, and dispersion liquid were obtained. 
Mixed Hquor which consists of the formalin 65 section melamine 25 section and the ion-exchange-water 
165 section 37% independently was adjusted to the bottom pH 9.0 of chuming, it reacted for about 20 
minutes at 60 degrees C, and transparent melamine / formaldehyde prepolymer were obtained. This 
hquid was added to previous dispersion liquid, and it reacted at 60 degrees C for 3 hours, agitating by 
250RPM. Then, for ** formalin removal, pH of a system was adjusted to 4.0 and a reaction was 
continued at 80 degrees C for 2 hours. It was obtained in a microcapsule with a mean particle diameter 
(HEROSU & Rhodes: laser diffi-action method) of 3.8 micrometers. 

[0024] After adding the crystal violet lactone (CVL) 15 section and the benzoyl leuco-methylene-blue 
(BLMB) 9 section to the example 3 high ZORU SAS-296 (alkylation diphenylmethane; Nippon Oil 
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chemistry company make) 276 section, In a solution which carried out heating dissolution, the 
acrylonitrile 90 section, the acrylamide 10 section, A solution which added the methylenebis acrylamide 
0.5 section and the azobisisobutyronitril (azobisuisobutironitoriru) 1 section The ion-exchange-water 
450 section, It adds to a basin system which consists of the 50% aqueous solution 2 of a condensate of 
the salt 45 section, the Snow tex 20 (colloidal silica; product made from Nissan Chemistry) 100 section, 
diethanolamine, and an adipic acid section. 

[0025] Next, this mixed liquor was distributed for 30 seconds by rotor rotational frequency 1800RPM 
using a disperser of an example 1, and dispersion liquid were obtained. These dispersion liquid were 
reacted at 3-5 kg/cm2 and 60 degrees C under nitrogen-gas-atmosphere mind in an autoclave for 20 
hours. Mean particle diameter (HEROSU & Rhodes: laser diffraction method) of 6.0 micrometers and a 
particle 10 micrometers or more obtained 1% or less of microcapsule. 

[0026] The example 4 lemon perfume 250 section was added to a basin system which consists of the 5% 
aqueous solution 150 of partial sodium salt of Scripset #550 (styrene / maleic-anhydride 
copolymerization object; Monsanto Co. make) section, and the ion-exchange-water 600 section. Next, 
this mixed liquor was distributed for rotor rotational frequency 1800RPM 30 seconds using a disperser 
of an example 1, and dispersion liquid were obtained. Mixed liquor which consists of the formalin 65 
section, the melamine 25 section, and the ion-exchange-water 165 section 37% independently was 
adjusted to the bottom pH 9.0 of churning, it reacted for about 20 minutes at 60 degrees C, and 
transparent melamine / formaldehyde prepolymer were obtained. This liquid was added to previous 
dispersion liquid, and it reacted at 60 degrees C for 3 hours, agitating by 250RPM. Then, for ** formalin 
removal, pH of a system was adjusted to 4.0 and a reaction was continued at 80 degrees C for 2 hours. A 
microcapsule with a mean particle diameter (HEROSU & Rhodes / laser diffraction method) of 1.5 
micrometers was obtained. 

[0027] When it encapsulated similarly using silicone oil (lOOOcps) in addition to lemon perfiime of 
example 5 example 4, a 3.2-micrometer microcapsule was obtained. 

[0028] It changed into example of comparison 1 example 1 at a disperser, and when it encapsulated 
dispersedly for rotational frequency lOOOORPM 1 minute with a T.K, auto homomixer M mold (special 
opportunity-ized industrial company make), unlike an example 1, a capsule with big mean particle 
diameter M of 9.5micro and particle size was obtained. ; It was about 50 times the cubical-expansion 
scale factor when heating this capsule in 130-degree-C oven for 1 minute of this. 
[0029] It changed into a disperser of example of comparison 2 example 2, and when it encapsulated 
dispersedly for rotational frequency lOOOORPM 1 minute with a T.K. auto homomixer M mold (special 
opportunity-ized industrial company make), unhke an example 1, a capsule with big mean particle 
diameter of 10.1 micrometers and particle size was obtained. 

[0030] It changed into a disperser of example of comparison 3 example 3, and when it encapsulated 
dispersedly for rotational frequency lOOOORPM 1 minute with a T.K. auto homomixer M mold (special 
opportunity-ized industrial company make), 6.2 micrometers of mean particle diameter became what has 
10 micrometers or more with large 3.2% and particle size distribution but. 
[0031] 

[Effect of the Invention] Accommodation of the diameter of a grain using this invention method is easy, 
and since particle size distribution can be made into homogeneity, it is useful especially when 
manufacturing a thermal-expansion nature microcapsule and the microcapsule for back-coated paper. 
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* NOTICES * 

Japan Patent Office is not responsible for omy 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of a microcapsule which is made to carry out emulsification 
distribution of the hydrophobic material into aquosity data medium, and is characterized by to 
microencapsulate the hydrophobic material by which emulsification distribution was carried out by 
rotating a rotor (2) at high speed, supplying hydrophobic material and aquosity data medium from a 
rotor side of a homogenizer characterized by to provide the following, and passing path clearance (3) of 
a rotor and a screen, and a dipping hole (4) of a screen A screen which has a dipping hole (4) (1) A high- 
speed pivotable rotor which has a wing edge (5) which has prepared and arranged path clearance (3) to 
the inside (2) 

[Claim 2] A manufacture method of a microcapsule according to claim 
face is 0.1mm - 2.0mm. 

[Claim 3] A manufacture method of a microcapsule according to claim 
section of a rotor periphery rotates at the rate of 5 - 40 m/sec. 
[Claim 4] A manufacture method of a microcapsule according to claim 
sheets of a wing edge of a rotor. 

[Claim 5] A manufacture method of a microcapsule according to claim 
0 - 0.4pi radian. 

[Claim 6] A manufacture method of a microcapsule according to claim 
is a sHt-like. 

[Claim 7] A manufacture method of a microcapsule according to claim 
screen is 3-50. 

[Claim 8] A manufacture method of a microcapsule according to claim 
10mm. 

[Claim 9] A manufacture method of a microcapsule according to claim 
screen is 0.5-2.0. 

[Claim 10] A manufacture method of a microcapsule according to claim 1 that a screen and a rotor have 
the shape of the shape of****, and crucible former. 



[Translation done.] 



1 that path clearance (3) width of 
1 which the overall diameter 
1 that there is 2-8 number of 
1 that a lead angle of a rotor is a 
1 that a configuration of a screen 
1 that the number of slits of a 
1 that slit width of a screen is 1- 
1 that opening surface ratio of a 
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DRAWINGS 
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[Drawing 2] 
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